Introduction
Financial catastrophe, or severe financial hardship, can occur in all countries at all income levels. However, its effect is greatest in low-income countries and is more severe in middle-than high-income settings. There is a negative correlation between the proportion of people experiencing financial catastrophe and the extent to which countries fund their health systems by some form of prepayment, such as taxes or insurance. 1 Accordingly, catastrophic payments are more common in low-income countries where health care is mainly financed by direct payments and less common in high-income countries with established prepayment methods. 2 In many low-and middleincome countries, a large proportion of health expenditure is paid out of pocket by households. Excessive reliance on outof-pocket payments can lead to financial barriers for the less well off, thereby increasing inequalities in access to health care, or can result in financial catastrophe or impoverishment. 1, 3 Estimates from household surveys show that, worldwide each year, around 100 million individuals are impoverished and another 150 million face severe financial difficulties due to direct health expenditure and that more than 90% of people affected live in low-income countries. 1 Financing health care through out-of-pocket payments results in catastrophic health expenditure and impoverishment in many Asian countries, particularly India. 2, 4 Out-of-pocket payments remain common in India, where, according to a recent survey, only 15% (50 234/333 104) of the population is covered by health insurance. 5 In 2014, such payments were estimated to account for 62% of total health expenditure (60.6 billion United States dollars, US$, out of US$ 97.1 billion). 6 In fact, public expenditure on health in India has remained stagnant at 1% of gross domestic product, far below other emerging BRICS (Brazil, the Russian Federation, India, China and South Africa) economies and lower even than in the neighbouring countries of Nepal and Sri Lanka. 6 Recent evidence suggests that the changing age distribution of the Indian population is having a substantial effect on health spending. 7 Identifying population groups at risk of catastrophic health expenditure is important for targeting interventions involving health insurance or other prepayment mechanisms that will counteract the adverse consequences of high out-of-pocket payments. Here we report on recent trends in out-of-pocket payments and catastrophic health expenditure in India using data from nationwide household surveys conducted between 1993 and 2014, with particular reference to household age composition and the identification of households most likely to experience catastrophic health expenditure.
Methods
We used data from seven national sample surveys, which have been carried out in all Indian states since 1993: four consumer expenditure surveys (referred to as expenditure surveys) and three health-care utilization surveys (referred to as utilization surveys).
Consumer expenditure surveys
The four surveys were conducted between 1993 and 1994, between 1999 and 2000, between 2004 and 2005 and between 2011 and 2012, respectively. [8] [9] [10] [11] We did not use data from
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Methods We obtained data from four national consumer expenditure surveys and three health-care utilization surveys conducted between 1993 and 2014. Households were divided into five groups by age composition. We defined catastrophic health expenditure as out-ofpocket payments equalling or exceeding 10% of household expenditure. 11 Each expenditure survey collected data on household expenditure on goods and services for both inpatient and outpatient care. They did not collect information on insurance reimbursements. However, as only 1.3% of households were reported to have had medical expenditure reimbursed in the 2014 utilization survey, household expenditure on health care in the expenditure surveys can be considered as a reasonable approximation of outof-pocket payments. In the surveys, the recall periods for expenditure on inpatient care were 1 month and 1 year; for outpatient care, the period was 1 month. We used the 1-year recall period for our analysis of expenditure on inpatient care. Details of the items used in the expenditure surveys to assess out-of-pocket payments for inpatient and outpatient care available from the corresponding author. In addition, the surveys collected information on food and non-food items to estimate total household consumption expenditure.
Health-care utilization surveys
The three surveys were conducted between 1995 and 1996, in 2004 and in 2014, respectively. 5, 12, 13 The surveys collected information on the direct expenditure of all individuals in a household pertaining to each episode of hospitalization in a reference period of 1 year and to each outpatient visit for individual ailments in a reference period of 15 days. Out-of-pocket payments on inpatient and outpatient care were obtained after the deduction of any payments reimbursed later. Details of the items used in the utilization surveys to assess out-of-pocket payments for inpatient and outpatient care are available from the corresponding author. In these surveys, only aggregated data on household consumption expenditure were available.
Variables
Our outcome variables were: per capita out-of-pocket payments for health care in the most recent month; and the occurrence of catastrophic health expenditure in the most recent month. Costs in Indian rupees were expressed in 2014 prices using gross domestic product deflators and then converted into US$ using the average 2014 exchange rate (i.e. 1 US$ = 63.3 Indian rupees). 14, 15 As inpatient and outpatient expenditure were collected for different recall periods, we converted them into the same recall period of 1 month to calculate per capita out-of-pocket payments and determine whether catastrophic health expenditure had occurred.
In the literature, catastrophic health expenditure is derived in two ways: 2, [16] [17] [18] [19] [20] [21] [22] [23] out-of-pocket payments are expressed as a proportion either of total household expenditure or of the household's capacity to pay. Although there is no consensus on the cut-off values for these two proportions, 10% of total household expenditure and 40% of the household's capacity to pay have been most widely used in previous studies. 2, 17, 18, 20 We defined catastrophic health expenditure as out-of-pocket payments on health equalling or exceeding 10% of total household expenditure. For a more complete perspective on catastrophic health expenditure, we repeated the analysis based on the household's capacity to pay (available from the corresponding author).
For the analysis, households were divided into five groups: (i) those with no children (i.e. individuals younger than 5 years) or older people (i.e. individuals aged 60 years or older); (ii) those with children but no older people; (iii) those with older people but no children; (iv) those with both children and older people; and (v) those with older people only. In examining the association between catastrophic health expenditure and household age composition, we took into account several socioeconomic and demographic variables: the age, sex, marital status and educational level of the head of the household, social group (i.e. caste), place of residence, monthly per capita consumption expenditure quintile, the household's occupation and the type of survey. Monthly per capita consumption expenditure adjusted for household size and composition was used as a proxy for economic status. We used an adjustment factor e h , where e h = (A h + 0. 
Statistical analysis
The variation in mean per capita outof-pocket payments by household age composition and the unadjusted association between catastrophic health expenditure and independent variables derived from survey data are presented as descriptive statistics. We used multivariable logistic regression analysis to investigate the association between catastrophic health expenditure and household age composition after adjustment for other sociodemographic and economic variables in the two most recent surveys: the 2011-2012 expenditure survey and the 2014 utilization surveys. Results are reported as adjusted odds ratios with 95% confidence intervals (CIs). Weighting was applied to the survey data in all analyses to adjust for differences between the composition of the sample and the population surveyed, thereby making estimates representative of the relevant population. The analyses were performed using Stata version 13.1 (StataCorp LP., College Station, United States of America). As our study was based on secondary data from national sample surveys and survey participants could not be identified, exemption from ethics approval was granted by the institutional ethics committees of the Public Health Foundation of India and the London School of Hygiene and Tropical Medicine.
Results
Households with no children or older people were the most common type: they accounted for 44.3% to 52.6% of households across the seven surveys (Table 1 and Table 2 ). Households with older people only were least common, accounting for 2.2% to 3.6% of households. Overall, mean per capita out-of-pocket payments by households with older people only were higher than those of all other households: 2.44-to 5.34-fold higher across all utilization surveys and 2.20-to 4.47-fold higher Catastrophic health expenditure in India Anamika Pandey et al.
across all expenditure surveys. Mean monthly per capita out-of-pocket payments increased from the poorest to the richest monthly per capita consumption expenditure quintile and the difference in mean payments between the poorest and richest quintiles was highest for households with older people only. In the 2014 utilization survey, mean per capita out-of-pocket payments were 3.95-fold higher in the richest versus the poorest quintile among households with older people only, compared with 2.24-fold higher in households with no children or older people, 3.24-fold higher in households with children but no older people, 2.47-fold higher in households with older people but no children and 3.45-fold higher in households with both children and older people. Overall, the proportion of households with catastrophic health expenditure increased 1.47-fold between the 1993-1994 expenditure survey and the 2011-2012 expenditure survey and 2.24-fold between the 1995-1996 utilization survey and the 2014 utilization survey ( Catastrophic health expenditure in India Anamika Pandey et al.
In the 1995-1996 utilization survey, the proportion of households experiencing catastrophic health expenditure was similar in the two groups of states but, in the 2014 utilization survey, it was 1.27-fold higher in more-developed states. Generally, catastrophic health expenditure was more frequent among households in the richest quintile than among those in the poorest in all expenditure surveys (range: 1.54-to 2.45-fold more frequent) and all utilization surveys (range: 1.03-to 1.78-fold more frequent; Fig. 2) . However, the gap decreased over time because the proportion of households experiencing catastrophic health expenditure increased more in the poorest than the richest quintile. Between the 1993-1994 and the 2011-2012 expenditure survey, the proportion increased 1.84-fold in the poorest quintile compared with 1.38-fold in the richest. Between the 1995-1996 and the 2014 utilization survey, the proportion increased 3.00-fold in the poorest quintile and 1.74-fold in the richest.
Multivariable analysis showed that, after adjusting for other covariates, the odds of catastrophic health expenditure in a household with older people only compared to a household with no children or older people was 3.26 (95% CI: 2.76-3.84; Table 3 ) and the odds in a household with both children and older people was 2.58 (95% CI: 2.31-2.89). In addition, richer households were significantly more likely to incur catastrophic health expenditure, as were households that were headed by females, had members who were casual labourers or were in rural areas or in more-developed states. The adjusted odds of catastrophic health expenditure in the 2014 utilization survey compared with the 2011-2012 expenditure survey was 1.54 (95% CI: 1.46-1.62).
Discussion
The provision of universal health coverage depends on measuring and monitoring the catastrophic implications of high out-of-pocket payments for health care. This study provides data on trends in out-of-pocket payments and catastrophic health expenditure in India since 1993 and identifies those households most susceptible to catastrophic expenditure. Three key findings emerge. First, the proportion of households experiencing catastrophic health expenditure increased in the 20 years up to 2014, the increase was greater for the poor than the rich. Second, the proportion was highest among households with older people. Third, the odds of catastrophic health expenditure were also higher in households headed by females and in rural households, both factors relevant to policy.
The Indian government is unable to cover the full spectrum of health-care needs because of persistently low public investment in health, a lack of human resources and poor health infrastructure, which increase the cost and the financial burden of care. 26 In 2015, an estimated 8% of the Indian population had been pushed below the poverty line by high out-of-pocket payments for health care. 27 The relatively greater increase in catastrophic health expenditure among the poor that we found is important for policy. Therefore, one can argue that the introduction of nationwide health programmes in India to protect poor and marginalized groups against the high cost of health care, such as the National Rural Health Mission in 2005 and Rashtriya Swasthya Bima Yojana in 2008, have not been very effective. However, in areas where the institutional capacity to organize mandatory nationwide risk-pooling is weak, community-based health insurance schemes can be effective in protecting poor households from unpredictably high medical expenses. Research Catastrophic health expenditure in India Anamika Pandey et al.
Strengthening the ability of health-care systems to provide comprehensive care by increasing investment and human resources is essential for reducing the burden of catastrophic health expenditure.
The high health-care expenditure we found in households with older people and the resulting increased financial burden are particularly relevant today given India's ageing demographic profile. A previous study using data from the 1999-2000 expenditure survey also showed that the monthly per capita health spending of households with older people only was 3.8-fold higher than that of households with no older people. 28 Some argue that older people spend more because old age is associated with deteriorating health and a higher burden of disease and disability. [29] [30] [31] In contrast, others argue that health expenditure does not rise with age per se, but that people close to death, who are older on average, tend to have greater health expenditure. [32] [33] [34] In addition, older people are less likely to work if they are unhealthy, which could increase the economic burden on their families and society. 35 Evidence from low-and middle-income countries indicates that households with older people, especially those with chronic noncommunicable diseases or disabilities, experience higher rates of catastrophic health expenditure. 17, [35] [36] [37] Even in some of the wealthiest countries in Europe, older people diagnosed with chronic diseases face catastrophic health expenditure. 38 In coming decades, an ageing population combined with the absence of active measures to reduce catastrophic health expenditure will result in more older people falling into poverty and poor health. 21 Knowledge of the population at risk of catastrophic health expenditure is important for targeting preventative health interventions and for providing protective financial interventions through prepayment schemes. The decision on whether or not to seek health care usually involves several household members, with the head of the household playing a critical role. 39 We found that households headed by females were at a higher risk of catastrophic health expenditure, indicating that there are gender differences in the capacity to pay for health care. Moreover, catastrophic health expenditure was more common in rural households, which are often doubly disadvantaged because their health needs are greater but their economic resources are severely constrained. 40 The higher frequency of catastrophic health expenditure we found in more-developed states may have been due to the availability of more extensive health services with better physical access, which increased utilization. Although increasing the availability of health services in less-developed states is important for improving health-care use, households also need to be protected against the adverse consequences of high out-of-pocket payments.
Some studies report that catastrophic health expenditure is more common among the poor, [41] [42] [43] [44] [45] whereas others report it being more common among the rich. 2, 17, 46, 47 We found that the proportion of catastrophic health expenditure increased with monthly per capita consumption expenditure, even after adjustment for other covariates. The higher proportion among the rich illustrates the inequities in access to health care that can arise when payments are made out of pocket. 48 Betteroff households can respond more often to medical needs, but are less likely to face permanent impoverishment. Whereas, without adequate resources, poor households simply choose to forgo health care to avoid catastrophic health expenditure in the short run, which could have severe long-term consequences for health and earnings. The adverse impact of ill health in poorer households is grossly underestimated because it is not included in identifying catastrophic health expenditure. 49 We found that the proportion of catastrophic health expenditure was higher in the utilization surveys than the expenditure surveys, which suggests that the survey design, choice of recall period and number of items used to derive health expenditure should all be taken into account when out-of-pocket payments and catastrophic health expenditure are compared across different CES: consumer expenditure survey; CI: confidence interval; HUS: health-care utilization survey; OOP: out-of-pocket payments; aOR: adjusted odds ratio. a The percentages shown are weighted percentages, which make the estimates representative of the relevant population. b Catastrophic health expenditure was defined as OOP payments on health in the recall period of 1 month equalling or exceeding 10% of total household expenditure. c The percentage listed is the percentage of the total number of households in the category. d Children were individuals younger than 5 years and older people were individuals aged 60 years or more. e Data were missing on marital status for 2 households, on caste for 14, on the education of the head of the household for 7099, on the household's occupation for 27 and on monthly per capita consumption expenditure for 10. f The community was stratified socially into four groups according to caste: scheduled castes, scheduled tribes, other backward castes and other castes. Scheduled castes and tribes are officially designated as disadvantaged groups in India. g The wealth quintiles were calculated in the following way: household's total monthly consumption expenditure was adjusted for household size and composition to calculate the per capita household consumption expenditure in a month. This was then divided into quintiles and used as a measure of economic status of the household. Note: Inconsistencies arise in some values due to rounding.
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Catastrophic health expenditure in India Anamika Pandey et al. types of survey or between different times for the same survey type. 20, 48, 50 As reported elsewhere, our study also found that the proportion of catastrophic health expenditure was sensitive to the definition used. 20, 48 Better understanding of the distribution of catastrophic health expenditure could be obtained by exploring the effect of different definitions and thresholds.
Our study has some limitations. First, as the calculation of out-of-pocket payments did not include indirect costs such as the loss of household income, the proportion of catastrophic health expenditure may have been underestimated. Second, as our estimation of the proportion considered only households that incurred health expenditure, the adverse impact of health-care costs on those who did not seek treatment because they could not afford it was not examined. Third, expenditure data were self-reported and could not be verified from other sources. Fourth, ideally the extent to which living standards are seriously disrupted by expenditure on health care in response to illness shocks should be estimated using longitudinal data. However, in the absence of such data, repeated cross-sectional studies can provide a fairly reliable estimate of trends in catastrophic health expenditure.
Despite these limitations, our study provides evidence that has important policy implications for India as well as for other low-and middle-income countries undergoing the demographic and economic transition. Older people are less able to bear the cost of health care because they lack a stable income and are more economically dependent. Higher public expenditure on health, the provision of affordable health care and an improved geriatric health infrastructure are required. In addition, governments should provide financial protection through viable prepayment mechanisms and risk-pooling and ensure health security for the population younger than 60 years, particularly for children younger than 5 years. To achieve equity in health-care financing, public policy should focus on economically disadvantaged groups. Insurance coverage and the provision of good-quality, subsidized, public health facilities will both improve access to health care and protect the poor against financial catastrophe. These actions are important for improving health in India and for achieving the sustainable development goals set by the United Nations. ■ 
Резюме
Тенденции в катастрофически высоких расходах на здравоохранение в Индии в период с 1993 по 2014 год Цель Изучить тенденции в расходах собственных средств пациентов на медицинское обслуживание и катастрофически высоких расходах на здравоохранение с учетом возрастного состава семей в Индии. Методы Были получены данные из четырех национальных опросов об уровне потребительских расходов и трех опросов относительно использования услуг здравоохранения, проведенных в период между 1993 и 2014 годами. Все семьи были разделены на пять групп с учетом возрастного состава. Катастрофически высокие расходы на здравоохранение определялись как расходы собственных средств пациентов, равные или превышающие 10% от расходов семьи. Факторы, связанные с катастрофически высокими расходами, были определены с помощью многофакторного анализа. Результаты В целом доля катастрофически высоких расходов на здравоохранение увеличилась в 1,47 раза при сравнении результатов изучения потребительских расходов в 1993-1994 годах (12,4%) и 2011-2012 годах (18,2%), а также в 2,24 раза при сравнении исследований использования услуг здравоохранения в 1995-1996 годах (11,1%) и 2014 году (24,9%).
Более высокий рост этой доли расходов был отмечен в самом бедном квинтиле по сравнению с самым богатым: в 3,00 раза по сравнению с 1,74 раза соответственно во всех обследованиях использования услуг здравоохранения. Катастрофически высокие расходы были наиболее распространены среди семей, в которых проживали только люди в возрасте 60 лет и старше: скорректированное отношение шансов (сОШ) составило 3,26 (95%-й доверительный интервал, ДИ: 2,76-3,84) по сравнению с семьями без пожилых людей или детей моложе 5 лет. Риск был также выше среди семейств как с пожилыми людьми, так и с детьми (сОШ: 2,58; 95%-й ДИ: 2,31-2,89), с женщиной во главе семьи (сОШ: 1,32; 95%-й ДИ: 1,19-1,47) и в сельской местности (сОШ: 1,27; 95%-й ДИ: 1,20-1,35). Вывод В Индии за последние два десятилетия увеличилась доля семей, несущих катастрофически высокие расходы на здравоохранение. Такие расходы были наиболее высокими среди семей с пожилыми людьми. Для групп населения, подверженных риску катастрофически высоких расходов на здравоохранение, требуется создание механизмов финансовой защиты.
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Resumen
Tendencias en el gasto sanitario catastrófico en la India: de 1993 a 2014
Objetivo Investigar las tendencias en los pagos directos en los servicios sanitarios y el gasto sanitario catastrófico en la India según la composición por edad en el hogar. Métodos Se obtuvieron datos de cuatro encuestas nacionales sobre los gastos de los consumidores y tres encuestas de uso de los servicios sanitarios realizadas entre 1993 y 2014. Los hogares se dividieron en cinco grupos según la composición por edad. Se definió el gasto sanitario catastrófico como los pagos directos que igualan o superan el 10% del gasto doméstico. Los factores asociados con el gasto catastrófico se identificaron mediante un análisis multivariable. Resultados En general, la proporción del gasto sanitario catastrófico aumentó 1,47 veces entre la encuesta de gastos de 1993-1994 (12,4%) y la encuesta de gastos de 2011-2012 (18,2%) y 2,24 veces entre la encuesta de uso de 1995-1996 (11,1%) y la encuesta de uso de 2014 (24.9%). La proporción aumentó más en el sector más pobre que el más rico: 3,00 veces frente a 1,74 veces, respectivamente, en todas las encuestas de uso. El gasto catastrófico fue más común en los hogares en los que solo había personas de 60 años o más: el coeficiente de posibilidades ajustado, (CPa) fue de 3,26 (intervalo de confidencia (IC) del 95%: 2,76-3,84) en comparación con los hogares sin personas mayores o niños menores de 5 años. El riesgo también aumentó en los hogares con personas mayores y niños (CPa: 2,58; IC del 95%: 2,31-2,89), con una mujer como cabeza de familia (CPa: 1,32; IC del 95%: 1,19-1,47), y en una zona rural (CPa: 1,27; IC del 95%: 1,20-1,35). Conclusión La proporción de hogares con un gasto sanitario catastrófico en la India aumentó en las últimas dos décadas. Tal gasto fue mayor en los hogares con personas mayores. Los mecanismos de protección financiera son necesarios en los grupos de población en riesgo de gasto sanitario catastrófico.
